A Myo7a mutation cosegregates with stereocilia defects and low-frequency hearing impairment.
A phenotype-driven approach was adopted in the mouse to identify molecules involved in ear development and function. Mutant mice were obtained using N-ethyl- N-nitrosourea (ENU) mutagenesis and were screened for dominant mutations that affect hearing and/or balance. Heterozygote headbanger ( Hdb/+) mutants display classic behavior indicative of vestibular dysfunction including hyperactivity and head bobbing, and they show a Preyer reflex in response to sound but have raised cochlear thresholds especially at low frequencies. Scanning electron microscopy of the surface of the organ of Corti revealed abnormal stereocilia bundle development from an early age that was more severe in the apex than the base. Utricular stereocilia were long, thin, and wispy. Homozygotes showed a similar but more severe phenotype. The headbanger mutation has been mapped to a 1.5-cM region on mouse Chromosome 7 in the region of the unconventional myosin gene Myo7a, and mutation screening revealed an A>T transversion that is predicted to cause an isoleucine-to-phenylalanine amino acid substitution (I178F) in a conserved region in the motor-encoding domain of the gene. Protein analysis revealed reduced levels of myosin VIIa expression in inner ears of headbanger mice. Headbanger represents a novel inner ear phenotype and provides a potential model for low-frequency-type human hearing loss.